WO 99/28441 
— ^ -j*>- 




PCT 





ift # & & m *r m m r 
m m * * » 



Page 1 of 36 




(51) BKttffKHM 


Al 






W099/28441 


C12N 1/20, A61K 35/74 












(43) i 




1999¥6j3 10 0(10.06.99) 



(21) @KlttJI#^ 

(22) usaip 

(30) fiSteftv'— * 
#^^9/330021 



PCT/JP98/05404 
1998^ 12/^1 6(01.12.98) 



1997*F12^ 16(01.12.97) 



JP 



(71) {HiA {*m*ffc<-i-'<-c(DVi7£mia^x) 

KAfttfc(BISAI CO., LTD.)[JP/JP] 
T 1 1 2-8088 ^Ma5^^J^JM4Tg6#10^ 
Tokyo, (JP) 

(72) ; &±Xfi 

(75) 3filH#/ajJfiA (^H^o^T^) 

IrL'fcfflL — (ARAKI, Seiichi)[JP/JP] 

T 300-08 10 KttJK±«TtT3k9'frt-3SIbandd 9 (JP) 

ft* St(SUZUKI, Mamoru)[JP/JP| 

T 305-0035 X«io < tf ifftfcft 1-30-2 Ibaraki, (JP) 

(74) ftlA 

#S-fc *KFURUY A, Kaoru ct al.) 

t 103-0012 jK9c«s**B:0*«aisf"n-8.ii 

0 *^gTM Vtv Tokyo, (JP) 



(81) ifimm AU, CA, CN, KR, NZ, US, »*H«W (AT, BE, 
CH, C Y, DE, DK, ES, FI, FR, GB, GR, fE, IT, LU, MC, NL, PT, 
SE). 



(54)Title: NOVEL BA CJLLUS SVSTIUS WITH ANTIBACTERIAL EFFECTS 



(57) Abstract 

A novel antibacterial Bacillus suhtilis strain, specifically Bacillus subtUis 
AS2 strain (accession number FERM BP-6139) having such features that it exhibits 
potent antibacterial effects against deleterious bacteria of the genera Salmonella , 
Escherichia , Shigella , Vibrio t Staphylococcus , Clostridium , and Campylobacter 
and that it does not exhibit such effects against lactic acid bacteria of the genera 
Bifidobacterium and Lactobacillus and Bacillus natto . 
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Mtati^A'W-X^'JX (Bacillus subti lis) cd#c<d -3 

as z t-t zsmmz.^ % * 

<d & & -r u tz £ n-c ^ o 

JtSfc©^. ^:=:^U>££jrf 5^-^U£A • y^^A (Penicill 
ium notatum) ^-y | J>-^ , JVW (P. chrysogenui) &£7^£>cfcV> 

*f b T if -14 * a # b T U £ -p L V i 5 & & £ - 
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ij7 (Bacillus subtilis) */tf H • U^-?*^* (Bacillus lichen 
iformis) Wi^bntt^. ra^j^Z-^tiA^W • V*r~y*)\, 
i?o7 h <J v^A • A— 7'J >y>X (Clostridium perfringens) <E» 
£W*WflJ^*^'>^5'>£#S&T*£fc&«£k"Cl>S (Ducluzeau. R. . 
et al.. Antimicrobial agents and Chemotherapy, 9, 20-25,1976) = ^fc^ 
- 1 8 9 9 6-5§^K:te, ffi«(DlFO-3009^, 1F0-3013^ IF0-33 
35 ^ % lFO-3336^, IF0-3936^*5«^lKIF0-13169^S:^^^M^Alc:^^^> 

t§a«?>e:t^ijK^ntl^. S^ll, ^¥1 -5 0 2 3 4 0^ 
A'^JUX • X^f U X • TSMPM No. V-2335^'> a — • 7XJ^ 

x 1 ?* • -T-^'JX^LT, /tfiW • U^^sNWSX • TSMPM No. V-233 
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*mwm b tt* - ti b co » S € ft ¥ K m. 9 ®.M W9i £ it * T € fcSS £ . 
^^•Xy?U7, (Bacillus subti 1 is) ©-at*?>AS2tt^ 

£ <h £ It, fctl L . *»9!*36J*S*fc. 

y>fijjst6fc£"3fc^££* ^yrhD7x;-^-i3-D-^7^ Hfc?5 

•X^f 'J^- "AS 21* (Bacillus subtilis AS 2) , f*#6#^FERM BP 
- 6 1 3 9. 2)S2^J#^-1 fciRU&l 6 S l J # V-A R N AWttSffiai*^ 

• X^UX • AS 2*fc (Bacillus subtilis AS2) , ^t6#^F E 
RM BP-6139> 3) P1AS 2&C0£K, 5EH*fc«M^fiJc^$:^^ 

ftft. 6)AS2»^tI«»«fKij&*»J. 7) A S 2 »&-&tltaTffl> SIH^J. 
8)AS2^^II©W> 9) AS 2*&-&tT«ft«ii». 10) A S2^ 

l*3*t (§G^#^305> ft X£ft«&£ftX¥X£8»KW3fcj!ir (FERM) 
£1997^103 9 Bl::£Ji*£nT£s Ox ^-©^tfi#^«FERM BP-6139T'$>^>. 
*WaB*+T«/^^ • X^f'JX • AS 2**£» MAS2^ 

*5B^ic«*;wi'7 > • x^ux * as 2*ttTfB©tti5*^*rs. 

(4)**7~bnB*L (5)VPEJft:+, (6)5(rCfc43tt5S£« : -» (7)7% 
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D-^X hO-XOfiJffl : +. (10) Egg yolk : +, (\\) fiH-l >1X\fcftM : 
+ , (tt)?JL>&i&0>Wa : +, (13)fig^Oi§7C : + , (14) JS^i&cOjlTC 
: +, (15)^Ov>0?fiJffi : +s (16) ^JlO-XT^eotfXM^ (17)o--h 
□ ^^y^-jg-D-^^^ hb*5y->K : (18)ADH:-, (19) LD 
C : -> (201ODC (21) is ^ > <D 2 3L >m&<D*\\ m : tt^UX^ 

(25)TDA:-, (26) -f > h* : - » (27) if >^tK^«? : 
+ , (2»*##ftfc*tt*&ttJ*d6 : + * (29)^?L©8B : (30)4^?LcD^ 
:/hXfc:+» (31)pH5. 7fc*5Vt*SBW : + > (32) 6©Kft£ : XU X U 

-x;w:7i — x> d -T>y — v;n>— x, 5^1 — X, 

^•Jt*^-— X, -tJ-yj&n— X, h l/AD — X, D-^X^/— X, ^'J3-^ 

-^^-d-^ji^^k, 75^ux t;px^>, -f-xi7'j>, u-u 

D-h*7/-X:+, ^'J-tn-JK D-7^fcV-X, L-3=->D 
— X, 7 Fx 1 — ,>K #^<7b— X* -1* 5? U >^ ^1/ 

+->u h-Jk L-y;w#— X. Hf)V->h- Jk a 

— X, D-X=J-Xx L-73-A, D-r^trh-M L-T^bf 
;nb©ttS©^^< 5(TCfc&V>T56#L&V*. o-x h 07x7- ;U- /3 - 

AS 2&tel6S 'J tf 4 /- ARNAULT, iB^J*^ 1 Kl^Ufci£SiS?iJ£ 
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• -Win ■ ^snt^TfeJ:^. 

t, *t«*«f**rs**. jiBE©Bi#i«»a)*rJa**A*fcttib*fc»#u , r, 

^AU»7A (Salmonella typhimurium) , +r;W&^ • •r* 7 W (S. typhi) , 
It;^^^ • 7^ (S. paratyphi) > U-;^^^ • 3 * (S. 

cholerasuis) , -tWl^*^ • i>f'JT^ X (S. enteritidis) , iJ-JP 
• tf'J^A (S. gallinarum) , ■yjU**? • 7#JP^-te^W (S. ab 
ortuseoui) , it^^E^^ • T^l^ V t*7. (S. abortusovis) ♦ •V-)V S E*7 • 
> (S. dublin) mWfrttyfc* *3JtlBte • ffittfiXtt • ?S^ifii?SSl 

(Escherichia coli) , y^*7 • V^M (Shigella sonnei) , v-ir^ • ^-ffe 
>x'J (S. dysenteriae) . (S. flexneri) » • 
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(S. boydii) 5 JR » ^7^7 • -* , ;Mrte>* (Serratia ma 

rcescens) > ±??-7 - JW?* (S- rubidaea) «©-t7^7«* 

(Vibrio cholerae) , t'^Ut • /^^t'Jf^i'T, (V. parahaem 
olyticus) «©tyj**» ^7^nn>;AX'7^UW (Staphylococc 
us aureus) , nzi • xtr^Sf'f 7. (S. epidermidis) 

^K^JMP* £ D7, h >J i^A • /t— 7 U >^f>7, (Clostridium perfinge 
lis) , ^nXh'J^^A-va^ (C- chauvoei) » £ h 'J v 71 ? A * ^.V 
•J^-A (C. botulinum) , ^nxh'J^^ • f ^- (C. tetani) . ^a7>h 
Di/^A • -fc^^A (C. septicum) ^©^□Xb'J^AS, ^^>t°D/\* 
— - 7^—27, (Campylobacter fetus) > +t>h'DA , ^--yi^ 
- (C. jejuni) * 4^ >tnW # — • XT' h JPA (C. sputorum) , + 
tnn?^--A31fUX (C. mucosalis) * >Kd^^- ■ 7 -r — * 
UX (C. faecalis) m<D*\ >y£uK*9—m. XJW>x7 • <Xf-f 7. (Y 
ersinia pestis) , x;P~>-7 • ->a.— H^^JP^ d ~>7. (Y. pseudotubercu 
losis) » x;^-7 •x>f03'Jf 'f ^ (Y. enterocolitica) ^cDx;Uf> 
-yg, x>5^o>'t^^— • £ D7M (Enterobactor cloacae) #odx>t- 
d;^^— Jl, \*nA7&— - 7UO> s f-< (Citrobacter freundii) %f<D 
is \-un$ 7'uTOT^^, (Proteus) . M^fo-frXM (Bacteroid 

es) , ^Vy^f'J^Al (Fusobacterium) t£i£ ifi&Vf £>*a£>. WC^fy'J 
r^WfiT'F^K (Meticilin resistant Staphylococcus aureus, MRS A) > 
v^D^-f FlBtt©x>T-P3 • -feU^U v'^ (Enterococcus serioli 

cida) , ^mskmm02^ OHK 0\WmtetK&&&*7X?t^?¥f&&$> 

—7^ jMStfcttt^w h'A^T'J^A • n>#A (Bifidobacterium longum) , 
K/t^xU^A • t'7^^A (B. bifidum) . t*7^ KA'^U^A • 
7-1,-7' (B. breve) K/^fU9A^ WWP* • 
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U^X (Lactobacillus bulgaricus) . 5f h/W^ • 7'>H7^;V7 (L. 
acidphilus) h>WK*IR. X h b => v #X • it- -< JUX 

(Streptococcus thermophi lus) \,*t>$>Z%MmtWttnTm>mW& J $> 

A^;VX * X^UX (Bacillus subtilis) ^cDA^Jl/XJS&^Wffl&lfBK 

»*L<ttl XlO B ~10 !, ffl^ *6fc»*L<ttl XIO'-IO^T?**. 

Aa^> -Xh' 1 ^^. 9L«x — x* ttftiA, 



7 



WO 99/2 844 1 PCT/J P98/05404 

^□H;u^^JU-fe;wo-x, 7;u=£>&^-mj^a, h 'J ^a, * 

-> y - y — ; vm mm & n \z ^jp-r & - 1. ^wej 2 nr v 55 & © t * n 

»»*i8&aa, ^it-ffc^ «?as<b»j. a^k^j, «#3i&££iSini^ 
fc± 9 surra £©i»&jsfcjsi^ awstt*atT«»iitt>"i 
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3tt, • X^UX -AS2ft, IFO-3009^, PCI219&CD;*; 



134 tt, /WPX • X^f 'JX - AS2^ 1FO-30091*. PCI219^©it;V^ 



HJgfcl 1 A S 2 t*©-jR»S»C»t ZSnMftm 



Pseudomonas aeruginosa NC-5 
Psendomonas aeruginosa No. 2 
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Bordetella bronchiseptica 3 
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Escherichia coli C-l 

Escherichia coli C-2 
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Salmonella enteritidis ATCC 14028 
Staphylococcus aureus 209P 
Staphylococcus aureus OB-72 
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Staphylococcus aureus 9 
Staphylococcus aureus 10 
Staphylococcus aureus MRSA 
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Streptococcus faecal is 10541 
Streptococcus faecal is ATCC8043 
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! Streplococcus faecium 
Bacillus subtilis PC1219 
Bacillus subtilis natto 
Enterococcus seriolicida 7^07-fKW'ft 
Clostridium perfringens 
Bifidobacterium spp. 
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^2 A^JW* " X^'JT. ' AS 2&U:«fc3 



Ha -a 




Escherichia coli 0157:H7(VTL VT2) 


+ 


Escherichia coli 0157:H7 (ATCC43888) 
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Escherichia coli Olll:HNM(VTL YT2) 


+ 


Escherichia coli 026:HNM (ATCC43888) 


+ 


Staphylococcus aureus TSST-1 


+ 


Staphylococcus aureus {MRS A) 


+ 


Bacillus cereus (Emetic type) 
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Bacillus cereus (Diarrheal type) 


+ 


Vibrio parahaemolyticus 
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Yersinia enterocol itica 
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mmm 3 a s 2 ftotLmwzwtzmmtm 
tv? jit, • x?? u x • a s 2 w&xmm - Eonwmzzirz&mftm &m 

-km*?V<> ■ A-h • -1>7 3.-i>3> (KTBHI) • ^n^i 
(BBLftSi) 18l$miffl*a*U lOOml? H I JfcJfl30nlfc:-t 

n^n*sis a a s 2 ^ t i t si t , 37t;©»i8*-cii»ttiiLfc. @ 

/WPX • Xx'^'JX • AS 2*©^cJBM • NIHJ*M3«k7Wl^E*5 • x> 

M-C*-5A^;WX • X^fUX ♦ IFO-3009«ufc«fctf— JttttfcttMT&SPC 

»^H^7iBHI^DXlil!! (BBLft®!) £#LfflLT37*CT 
1 8^^83«§l b , 100ml 77X^CBH1 igi{t>30ml fc-tti-^nmSllSfc tt A S 

t^3 a^iciJ->7*'J is^«si«Tiofif»K*3R^J*f^ajL» -^©^ 
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25#J<£V?;Ucl0 8 CFlJ/ml (0. 05ml© £3<fe*ttfc mm) o; • 

• AS 2«<<&, 5 SP*18£n£:-?-Lfc„ S^S#0§O BtUtilU ffl 

A S 2 & K \m<g & z> - £ # a ^ s *^ & ^ c 

;W^*X^'J7'AS2», IF0-300M** IF0-3013&, IFO-3336**, 
IF0-3936&, IFO-13169«*«fcOTCI219»: (ATCC6633) O^DXh'Jy^A-/^ 
-71J >^>x -NCTC3182 Type Ck:#T*ffil»flU8*Jfc«l'fc. 

m -ewe* 24«rM»*«* ^SB^^ia±#Srii^ufc. as 2 
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<jn 


A B /vJ. J'r 'I' J | i / I J 


Bacillus subtil is lril-oUUy 


V 
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Bacillus subti lis 1F0-3013 


X 


Bacillus subtilis IFO-3336 


X 


Bacillus subtilis IFO-3936 


X 


Bacillus subtilis IFO-13169 


X 


Bacillus subtilis PCI219 (ATCC6633) 


X 


Bacillus subtilis AS 2 


® 



-f¥6-io^j(o^^x (slc:icr> 5mm) iz±m^m\zmmvftAs 2^ 
±m&%Lmzmmvtc\i h fi&*MEoi292& 4. ox io 7 cfi/o. 2m\*mmm 

«sft»tttt*«iasftan, amain tJttRux, w«a:^a*©±#**SB«>^*i-fc. 



15 



WO 99/28441 PCT/JP98/0S404 









O/10 (0) 


AS2W 107CFU/mouse 

lOsCFU/mouse 
lOaCFU/mouse 


3/10 (30) 
5/10 (50) * 
8/10 (80) ** 



x 2 fXK **:p<0. OK *:p<0. 05 



-S*#10#JO£r?^X (SLC:ICR. 551^) KM^ik^j^bfcA S 2 #c 
10\ 10 8 Sfc«10 9 CFU/0.5ml^6 BF B 1iS^PS-§-bT, S^4aeic^S^ 
^IC^Ufc^^fLM^S^^^H^^OB^^ 6. 5X10 7 CFU/0. 2m\*& 
BRftS-^bfcc AS 2&^&#t!>^7 H^ro^^^OD^^^^tUU, 
$j^£$J£Lfc (^5) „ 

^ 5 A* 7* m-AS2&COj£fe7* K ^MlC^f -5 
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O/10 (0) 


AS 2^ 107CFU/mouse 

lOaCFO/mouse 
109CFU/mouse 


5/10 (50) * 
8/10 (80) ** 
10/10 (100) ** 



x z 5^K **:p<0. OK *:p<0. 05 
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—m&mwt&^vx (slc:icr, 5M8^) iz.±m-gammzmm ufc a s 2 & 

10\ 10 8 £fctil0 9 CFU/0. 5ml £6 awnS4bT, 4 B @ 
^t^b^y^**^-x^^-^'f )V7> 133PFU/0. 2ml SrftTS:-^ Life. 



6 j\* m-x r fn-m&(Di-tt*- 1 )mi~M*$'z> 









0/10 'Co) 


AS2^ 107CFU/mouse 

lOsCFU/mouse 
lOgCFU/mouse 


1/10 (10) 
4/10 (40) * 
6/10 (60) ** 



x 2 ^XK **:p<0.0K *:p<0. 05 



mmm 10 a s 2 m<o u u -u- v * 5 < f (lps) #iRi>3#Mffi*;:*rr s 

-^6-10^J©M-7OX (SLC:1CR> SWB) CftIt*«l:fi»bftAS2l* 
10\ 10 8 S;fc«10 9 CFU/0. 5ml U 24^IW«lw^:flgM**L P S 50 

mg/kg£^sft(*j£&-§-u s &K"t©6Wfnnacpiffl*<oAS 2^^-^n^n 
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109CFU/mouse 
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3/10 (30) 
7/10 (70) ** 



X 2 ^*K **:p<0. 01 



mmm 1 1 a s 2 w^ym^m 

^^I^Ufc. 6 mrnvm-??* (Slc:ICR) 2m\z. 1. 0xi0 9 CFU/0. 5ml<£A 
S 2}££3 BUSMcJ&P&^b, ^©lBtlcLPS 10mg/kg£#BJft!*J$:-5-L< 

M£^-5^<hl;:i8J£Lfc 0 ^Bg?¥i-«AS 2*fcC9ft;bO t'0. 5ml 



8 A'm-r 7* f'J7-AS2^0*tT^f^ffl 







(g) 




36. 8± 8. 1 


2. 93±1. 16 


AS 2& 


76. 8±12. 2 


0. 47±0. 14 



%mm 12 a s 2 tt©jsft»^-ra^*«i* 

»10gt'AS 2W 2xl0"CFU/g^ J !-n^ ; n0. 05. 0.5, 5, 50mg^iPUT 

(-^*i^mo\ io\ io\ io 9 cFU/g^t'ffi^) £i&«#u 2, 3, 4&<t 



18 



WO 99/28441 PCT/JP98/05404 



9 ;v m-x r fw«AS2«t©?«*»* 



tt^E ^^^-^ 
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3 Bt£ 


4 B'& 
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X 
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AS2ft lOe/lg^H 
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AS2i 107/Ig®$£ 
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AS2i lOs/lg^ 
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AS2tt 
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© 



H*S#J 13 A S 2 #(Dj£fi{£jfe^JB 

-&&5W<D&-?'5X (SLCrlCR. 3iBfi*. #mi0~12g) \z. 3.125x10V 
1.25X10% 5xl0 5 *fett2xl0 6 CFtl/g<7>?t^TAS 2 **&*UnLfc*?tf;*JBfi3 

#aiiini**iwibfc. ^©le*' AS2Miiatfcnm u-rn^sg 
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10 nm-xr m-t&2fc<D!$.&um%)& 





mw. (CFU/g) 




igJPM (g) 






0 


25.6 (100)i) 


1.81 (100) i) 


AS2» misii 


3. 125X104 


27.5 (107)* 


1.94 (107) 


AS2& mnam2 


1. 25x10s 


28.3 (111)* 


2.00 (1 10) 


AS2& 


5xl0s 


28.6 (112)* 


2.02 (112) 


AS2^R £sOT4 


2x 10e 


29.3 (114)** 


2.07 (114) 



1) : ^JB#£100fcL;fc££©##©*B*tffi 
WilliansS^fiJttfc* **:p<0. OK *:p<0. 05 
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10 9 CFU/0. 5ml£9 H P&.#bfc. S#4BB»^tt5-FU 500mg/kg (7 

^^^ffibfc (^1 1) - 
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1 \.-x&£it7 5Li?#v>mmmzm\s* ^*u>*uM£W£ftv> 

Z. £ : £f£$fc£"9 w £>A^Jl'X ' X^fU^ (Bacillus subtilis) „ 

4. A^U^ • X^f'JXAVWT, • X^f "J X ■ AS2ft (Bacillus sub 
tilis AS2) . i?f£#*tFERM BP - 6 1 3 9 T»*!t ^ 1 3 © 

iifn*^ i ^fcsajftcDA^x ♦ x^f u x. 

• X^'JX • AS 2W (Bacillus subtilis AS2) "T&tK «FS6#^F ERM 

B P - 6 1 3 9Tfc<5tt#3l 1 -^t«3©^W 1 J|HCfEm<E>A^;VX 
•X^'JX. 

6 . if i ~m$<m s cduto i sjjcaBttoM^px • x^f u x#>£M. 

7. S*3g6 KLR*©A^/I/X • XXf JEffi^fetta^^S:^ 
1 1. ffl|*« 6 JCffiWflDA^X • X^'JXOSi, JEffi*fctt«#^© 
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: 1 

I2#I£>&£ : 1455 
12£'J<Dfi^ : Genomic RNA 



*M%> :h'm X7'm (Batillus subtil is) 
: AS2 

GACGAACGCT GGCGGCGTGC CTAATACATG CAAGTCGAGC GGACAGATGG GAGCTTGCTC 60 

CCTGATGTTA GCGGCGGACG GGTGAGTAAC ACGTGGGTAA CCTGCCTGTA AGACTGGGAT 120 

AACTCCGGGA AACCGGGGCT AATACCGGAT GGTTGTCTGA ACCGCATGGT TCAGACATAA 180 

AAGGTGGCTT CGGCTACCAC TTACAGATGG ACCCGCGGCG CATTAGCTAG TTGGTGAGGT 240 

AACGGCTCAC CAAGGCGACG ATGCGTAGCC GACCTGAGAG GGTGATCGGC CACACTGGGA 300 

CTGAGACACG GCCCAGACTC CTACGGGAGG CAGCAGTAGG GAATCTTCCG CAATGGACGA 360 

AAGTCTGACG GAGCAACGCC GCGTGAGTGA TGAAGGTTTT CGGATCGTAA AGCTCTGTTG 420 

TTAGGGAAGA ACAAGTGCCG TTCAAATAGG GCGGCACCTT GACGGTACCT AACCAGAAAG 480 

CCACGGCTAA CTACGTGCCA GCAGCCGCGG TAATACGTAG GTGGCAAGCG TTGTCCGGAA 540 

TTATTGGGCG TAAAGGGCTC GCAGGCGGTT TCTTAAGTCT GATGTGAAAG CCCCCGGCTC 600 

AACCGGGGAG GGTCATTGGA AACTGGGGAA CTTGAGTGCA GAAGAGGAGA GTGGAATTCC 660 

ACGTGTAGCG GTGAAATGCG TAGAGATGTG GAGGAACACC AGTGGCGAAG GCGACTCTCT 720 

GGTCTGTAAC TGACGCTGAG GAGCGAAAGC GTGGGGAGCG AACAGGATTA GATACCCTGG 780 

TAGTCCACGC CGTAAACGAT GAGTGCTAAG TGTTAGGGGG TTTCCGCCCC TTAGTGCTGC 840 

AGCTAACGCA TTAAGCACTC CGCCTGGGGA GTACGGTCGC AAGACTGAAA CTCAAAGGAA 900 

TTGACGGGGG CCCGCACAAG CGGTGGAGCA TGTGGTTTAA TTCGAAGCAA CGCGAAGAAC 960 

CTTACCAGGT CTTGACATCC TCTGACAATC CTAGAGATAG GACGTCCCCT TCGGGGGCAG 1020 

AGTGACAGGT GGTGCATGGT TGTCGTCAGC TCGTGTCGTG AGATGTTGGG TTAAGTCCCG 1080 
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CAACGAGCGC AACCCTTGAT CTTAGTTGCC AGCATTCAGT TGGGCACTCT AAGGTGACTG 1140 

CCGGTGACAA ACCGGAGGAA GGTGGGGATG ACGTCAAATC ATCATGCCCC TTATGACCTG 1200 

GGCTACACAC GTGCTACAAT GGACAGAACA AAGGGCAGCG AAACCGCGAG GTTAAGCCAA 1260 

TCCCACAAAT CTGTTCTCAG TTCGGATCGC AGTCTGCAAC TCGACTGCGT GAAGCTGGAA 1320 

TCGCTAGTAA TCGCGGATCA GCATGCCGCG GTGAATACGT TCCCGGGCCT TGTACACACC 1380 

GCCCGTCACA CCACGAGAGT TTGTAACACC CGAAGTCGGT GAGGTAACCT TTATGGAGCC 1440 

AGCCGCCGAA GGTGG 1455 

mmn ■. 2 

gfi?!l£>S$ : 1553 
SE^'JoSi^ : Genomic RNA 

mm 

: A* ffiX XTni (Batillus subtil is) 
tfc£ : NCD01769 

un : 

TTTATCGGAG AGTTTGATCC TGGCTCAGGA CGAACGCTGG CGGCGTGCCT AATACATGCA 60 

AGTCGAGCGG ACAGATGGGA GCTTGCTCCC TGATGTTAGC GGCGGACGGG TGAGTAACAC 120 

GTGGGTAACC TGCCTGTAAG ACTGGGATAA CTCCGGGAAA CCGGGGCTAA TACCGGATGG 180 

TTGTTTGAAC CGCATGGTTC AAACATAAAA GGTGGCTTCG GCTACCACTT ACAGATGGAC 240 

CCGCGGCGCA TTAGCTAGTT GGTGAGGTAA CGGCTCACCA AGGCAACGAT GCGTAGCCGA 300 

CCTGAGAGGG TGATCGGCCA CACTGGGACT GAGACACGGC CCAGACTCCT ACGGGAGGCA 360 

GCAGTAGGGA ATCTTCCGCA ATGGACGAAA GTCTGACGGA GCAACGCCGC GTGAGTGATG 420 

AAGGTTTTCG GATCGTAAAG CTCTGTTGTT AGGGAAGAAC AAGTACCGTT CAAATAGGGC 480 

GGCACCTTGA CGGTACCTAA CCAGAAAGCC ACGGCTAACT ACGTGCCAGC AGCCGCGGTA 540 

ATACGTAGGT GGCAAGCGTT GTCCGGAATT ATTGGGCGTA AAGGGCTCGC AGGCGGTTTC ' 600 

TTAAGTCTGA TGTGAAAGCC CCCGGCTCAA CCGGGGAGGG TCATTGGAAA CTGGGGAACT 660 

TGAGTGCAGA AGAGGAGAGT GGAATTCCAC GTGTAGCGGT GAAATGCGTA GAGATGTGGA 720 
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